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Coding a data stream is provided, wherein the data stream comprises at least one packet having a given 
packet length and respective partitions of the at least one packet are coded with different error protection 
rates, the respective lengths of the respective partitions being determined by respective predetermined 
percentages of the packet length or a fraction of the packet length. 
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: CODING OF DATA STREAM 



Coding a data stream is provided, wherein the data stream comprises at least 
one packet having a given packet length and respective partitions of the at least one packet 
are coded with different error protection rates, the respective lengths of the respective 
partitions being determined by respective predetermined percentages of the packet length or a 
fraction of the packet length. 
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m m at 

*-# b ^ ^ # mm^^m • 

^ w ir * 

tfr^4" 2000 ^- 1 J3 IEEE Signal Processing Magazine 
«r* M. B.idagavi > W. Rabiner Heinzelman - J. Webb - 
R. Talluri ft &j "Wireless MPEG-4 Video 

Communication on DSP Chip s " 3l # • i&% > % 

7 fcJ§L$S'f$L7Ltii$l J f&£: ' MPEG-4 4L1R.j£jg;fft^jft&'iB#lt 
1*«.>fji*#^'e^jlS5#^*fjL* (simple profile) t ' 

*.%&#r ' ffla*r#-ffcjt#m'h*$* 10" 3 #j'lf;x. ; is. A • 314* 
**ilit«r**Jt*^4SL/b#*«* (BER) « # IM 4f & & 

3& 6(J # # ^ & ' «iH&»3£3fc#aMb- £ afr # & & 4^ £ 

^ ^ & • a at & i£ it Hfe tSL • ffl A & «| 4| & it i£ m, & 
& • -^ilffl MPEG-4 jB54^*f (simple-profile) tUl 
*8 1 (error-prone) ^^.itit-L^^^T^^^^ 

"MPEG-4 M^toTt^M^-^ifi^^ffl #4a 
^ sjl (unequal error protection . ; UEP) ( — 3£ 4* ^ 2Ji - 
it it m m # % ^ ) » J-X ^ £ & it /^l * gr^fo #3 • 



-4 



t 8 ® ^^(CNS) A4*l#-(210 X 297-ii-* ) 



583842 



A7 
B7 



*#«fl4**Jitffl«- MPEG-4 ^tR.^***^** • 
Att*ft| MPEG-4 #fe«r.|t£**:fc£.--;ft-fc . jtjL^Js] 

£tt* . ai|fi^& + - 
***** UEP ^fil • Jk_§_j| TilffiiL«S*ftfl|#*. 

UEP ^f-J . it JLiifr2i*iiit3*#]*p . 
^i&ffl ^ A 3- #J *p <fr 6<r UEP . 

£. # * ( & # ) tb ik £ • ^ ffl * It 5f ife #J t ' it # 

#$- *f S. * 5. HI ^ 5. tf) m • rtra ' T & EO ^ ^ #J «p 
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fa * JL A tb W ^ «| 5. • 



«. (marker) . £. 1 1£ # ^ « # ft J. 

-lift - 

S 1 MPEG-4 t^W^4^#J ; 

© 3 «7F*lt*.#W-4| 1T fa M ^ Bfl & 4| ft 4* 

(start code substitution) Bl (/fefct*J) : 
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fl§ # A £ # & 4 ; 

t% irh fj£ o 

***** • *-*r*.anmm*3L*r*±&.m* (variable 

Length Coding ; VLC) . MPEG-4 ******* 

*]««*«* . 1988 * 6 j| IEEE Communication 
Magazine * 36 * « 6 ffc . R. Talluri "Error- 
resilient video coding in the ISO MPEG-4 standard"* 
#tt ^ ISO MP£ G-4 

*W**«Lfi - ISO MPEG-4 • ft it 

a # » m 4l a & it it j, « ^ #o « « *, « * w & * * * jl 

***** (Variable Length Code) A****** . 
fc* jL#^j£ MPEG-4 ttitAWftiltt ■ 

(Resync) * «. • MPEG-4 ******* 

**** MPEG-4 . T**.tf*4fcA* fcHS** V* 
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-3L - ( 5 ) 

#'J ffl t#^#J^**-#.a-^Ma tfM£i£ (unequal error 
protection ; UEP) : & & # & f g, ^ tTUi to #J 

» *>i i #f 7F . i tR m • ^ #j £p # * # « hi 

DC DCm mfrffitt DC DCT AC # 

t.^rM^ • ^f-^ii^^ p m*i » &#^e hp # 

j If & i£ % m it mm ^ ^ R% #J it #] £[3 |# ^ £j £|5 fa 

tp z 5 ^ la j£ ° 

'I± • *^ftf ' i&&5& UEP *.*IfflJ|fl^*.*'fit/t#ii.ift« 
* l»] 4 *fc £. - i£«ft#f£;^te#3fL*teit*I-iii|£**t* 

4ft «. (#.ft:!fr*tte««t**6fl|) • t #■ #J 0L 

7t ft'] m %L i& # & ^ ( Pp > |St * « * 46 fll ) • 2! #J JE. 

faftlgfe JL (Forward Error Correction ; FEC) H tb • 
UEP ic it i& *l « & ft tfy # *± . a *@ JSJ 6^ £l ft it * *■ If 3L 

*t & * a * 1TL o°a f - 

5fe i& #J 41 * 'J t ' *tei*#iW1ftfl6<>3L*li#te'«.ffl 

* m m #. % « it =. « ^ #j «p ^ . ^itiiE^ft 

1W-ii.^^^*f&flnf#ti# ' IS *b ML m. ii « ti it #- n 
m • *t m « ft ffi>.-r - dc #, it ¥j ± m * 5- -J± $ ^ AC #, 
*: Bit-if DC fatSLm&n.MUbifr AC . *fe&*»tfl. 

4m ft -r ' it t m m % «& & a ^ m # t ^4 • *t *» it 
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5tm# uep tte&Jtj&^mmmifLmtti* ra : & 

MPEG-4 # ip. t ° ft £p (Intra) - 55 )*| (Predicted) A ^ 
fli 84 (Backward predicted) in +1 i^j * # it ' * + « *P 
(Intra) mm £L & Sl # fa %h z% » ifij <ffc & M • rfn 1* »i 

(Predicted) Ift^'J ffl £ ^i£^1ft*S#j tfL • 

jL*t#iJfc?q *p(Intra)m4S*f*L-rf #.^«»J(Predicted) tfL 

^^^^^ifTTn-r^^-tt^- ' ® &. & fa & m. te, *z * 

(5p ' 3& S J*3 *P (Intra) tflifgjte. - - t?tj ^ j^'J 

(Predicted)"!*^ -"T-gtffl *t i§ -f- *^ it i£ 4| # ( • life^li) 

UEP -sT^#, iti^il^^i ^#*(Rate Compatible 

Punctured Convolutional ; RCPC).^^#.^t ' % t i£ # 4* 
4& 44t to it #J A * a 4 # 1± fl& £ ■ & it 'ft j5L T ' # 4 # *fe 4| 
#*^3? (puncturing) |=] - " " 4fe ^ 3" 3, • & ' 

k ft # - #i *6 ^1 n >st - #i m-*% m m, «r $kn it « it -a # ** 

4|^j^4| • it #• 4i £■ ^ t ¥b * fll (Rate Compatible 
Punctured Convolutional Code) ^ ^ 4& 1988 #- 4 £ 
IEEE Trans. Commun.,$ 36 4- £ 4 ¥H% 389 J. 400 I J. 
Hagenauer ^ # #J "Rate-Compatible Punctured 
Convolutional Codes (RCPC Codes) and their Applications" 
# t # £° • - :• - 

isj ^^^^^^^-^li^F -gLttflUK (i mi#tffl 
*t $ 4* ^£ *fe 4% ' p hue n-j =r 4 1£ ffl 

ii**6fl|) - i£ J. £f- *j- m *n ' *Iffl;&o>^J. MPEG-4 # 
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J5L > &*MijLW ( ? ) 

tit ° jl it *«ttn« • m^iffifttfusLm ° 

| MPEG-4 46 4% & it j5Sl '■ %L tft ^ # (Video 

Object ; VO) - %L t& &j ft % (Video Object Layer I 
VOL) * t£ tR #r # -f- © # fe (Groups of Video Object 
Plane ; GOV) - ^ 1TL # -f- © (Video Object Plane ; 
VOP) BlM tl • ^ 7 itff ft 3Mb ' M W 

7t >7lt # -IS «P & # Rfl & - ffi-teXg} 6<J ^ ,4a. ' «T 4& -ft 

|:i^^?la^?»J|lftt ° HI #tf VO 
*| ' H2 #tf VOL > H3 # tf GOV » 

H4 #tf VOP H5 # tf £f & frl 4& (4 #rft # 

4b (Resync)) ° 

MPEG-4 M&^-^&^^St^-*-^ ' it 

**.-it*«l***4feffl UEP 4«(HH . itJL& Titffli^^ 

' H *° it i& i£ ># «. 6<j -fit it J* 

# ■ m & #J ^) « jsl * ft ; @ it • a am #48 *f 

UEP #fc$J - it J.eSfc«*pHt^#J«P<&"*«. ° * 

fj.it-iB w« ' s ^5tm-^ffl uep m m&ij 

fit '• J&fct-M UEP (Proportional UEP) - 

j& tb iH & -fa # U t& & it (Propjortional Unequal Error 
Protection .; P-UEP) 
j m 6 i7Fj^tb#j#^#lf^#^ (Proportional 
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Unequal Error Protection) i&J&lg. - * «& g ^ # 
m ffl Ol 60 -ft £ • flfateffl— Itj&tb #-J 41 *I - &$LM&m ( »r 
^) -ft 5. 0 it (J.^*t — « 

^^^^1^4) *. ik st m & -ft jl - & 7 * n m &m.m n > *t 
^6oa$j^i&&-#i£f &*£i§ • #>t.^it^^#^ . 

^ #] £p ffr it -g" tb -k • 4£ St =. -IS ^ #J £p ^ 60 "5" ^ fcb 
■& * * Pi - P 2 " P 3 • * *J it A. Ri * R 2 . - R 3 Ut - *'J 4& £ 

i # e. -f - ^ it at &o * & h ' 
R -^i^a 

P&R, + P 2 R,R Z + P^Rz 

m m ^ • it «■ p # & • 

^ -_ Ri'Rz'Rj' 

ms P&'Rs'+PA'Rs'+PA'R,' 



M 



coded ^packet! 



_ Vpacket 



R 



'ayg 



*3 



it ffl ^ i urn 



r _ Vpacket M 

coded _packst _p »y p- 

^ 3 it ffl ^ i m*s 

£-t M & 4ft 4ft 60 is t& It ' ^jtb-ff 3LT=*jfc#*4ftfl| • *t4ft 
<ft 60 IS 4ft It M ffijf : #^4ft*ft#&d&4ft4ft60.£ - 4ft 4ft 

H & ^ *£•* la • it M. & <*£ *T 4£ St H JP- it ' 4ft 4ft g it{ ^ 

« * ^ « h * 7c 60 1& /v • ffijiLst*.**^ m 

%> ' *t M & 4ft 4* 60 is -ft- It ° t&HfcM M #=f*4ft4ftg#& 
M rt *2 l'I V # H m 4a & ' * t m it rt 60 *fr ifc & 3& *H 2 
(modulo-2) > e,4ft*ft#i& • & ^Jfeflt 4ft 4ft g 4 
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JL - &Wi)LW ( g ) 

^ ^ $ % • £- « ft it & a tt m • *i n 6o a*, -si 
a & s 60 # to ^ # 11 ; ® it & m m u t£ 2 M #i ^ 

ill < T «. ffl *i 15] 60 #l it & & ^ -ffc m 4£ it at ft & 60 it > 

mm- m ,c & it ^ ^ it aft ' a sk pi m n ^ # ® »j 
(itt^"o"^.^) - ^^t_l • - 

i'J^-jh^fa^^-^,^^ M Hl " 0 Mi it & iSL S. & 4SL % & ii - 
a ft /c it- it # ¥h at -f- - 4.**^it#«.ffl*t*il#ife-«l ° 
^ T tf^ fc-f-MfifcA. ' Ast#"fr.^ i trUil* P m^i^Fel^ 
■f- *4j IS. ' Jfc J- A A H M 4£ 41 -ft&tffs&j&ttftSP # # 
(overhead) » 

* fF m #j & & m ^ & • % m w m- %l 60 # ^ > m & 60 

S bb ft if « # & 60 # - ^ #J £p & ^ 5. ^ 9 - 9l *b 

M&frm^fc » • it. j. an - ^*j«p^^ ^ — ^ 

#J «P ^- 60 & ^ 5. ^ # - JBSl M & $j £p A % ~ 4t 

MPEG-4 UfHSfll^i^iiij^l^^ : 

m 1 60 # - « « it ik & % m & « - siL m # -ft « ^ ■ 
*TA#st*i«j« • # m 3t «ft - * m #i 60 ^ * ^ # • *» 

* # ± n « ' ^mmw-te*%aLZLftm&i% - & 7 «■ a #1 

-frit— ^*«ir<fe-W t ' MPEG-4 4&4| (if $- ffl m 3) 

#. ' ♦^ffl^*iH.^&*.#^W-ife'«ft ' * t & #fc m ^ IB. 
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10 



A * # & J# 1± M *£ #j # ?'J • ^ *» Gold ?>J ) - it IB #r M 
^^t.j.xA^^fe^ (Wireless Start Code) # tf - #L « 

ffj tr ' vo - vol - vop - gov ffltet§&im m 3Mt 

(Resync) - ffl 3 JfcjF&iftfllWN-jfc S • 

&mtz H1...H5 . fen ft m.itum3L%> ® 

it WH1...WH5 ^ -rU£ it f £. • «&4*ifcffi;^&*fc#*fr 
60 t ft >7r L WS - # ijfc S3 #- «& fj 60 t *r >ft WS & jft f # #l 
RS • grmiSLte WS ^^T^^itit^^ • #12. WH1...WH5 
* & «t An & & WHL R ...WH5 R • « 1& ( ^ & ) 
WH1 R ...WH5 r WH1...WH5 • -fa »T 5& # it it 4k 

t% • a & it # ta * # % 60 m m *t 4 «i± - 

4, WH1...WH5 • ^t^*Jti^«^ HI ...H5 60 # t& >ft 
4ft - «t MPEG-4 in 7t -%L m tfr ' n 3 t 60 t # ^ & & 
GOV 0fl^4| (H3) « MPEG-4 &. it SJfl t • VOL 
4| (H2) *L#.xSl# GOV Rg*fr4| (H3) . it * ® & VOL ffl 

tern (H2> gov #)f%m • 

' ^tiaitj#«l4Jl^^^^- ' & i£ i& M *P 
tt*.tf-#3t^**jLH^fl| WH1...WH5 60 -fit * ; ^^-sf^ 

*fe ^ m & 4* * life if # Rfl & 4i ^ w a it & 3t ^ » j-x i& 3- ^. 

ft A ^ * £ A 88 * # i4 * ri I* A 0 tt # 

fi" A *J ' ^ -4£"# 60 «■ A frl 4# 4| HI.. . H5 

&tt&&Hlllfl4fr4* WH1...WH5 'ilj|*b«. MPEG-4 3£4| H 
( tf #- B3 ® 5) 5t^a^ & fiO^ ■ 

it it *ft 4| ># «. • 3t**t*45-#^604^*«1t«fe'W : 
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M^^-Rlfc (Start Codes Substitution) J* j& fcb #j # 4a 

# £t 1£ 4£ f|. (Proportional Unequal Error Protection ;. 
P-UEP) « 

*fcjte#-*US# VOP JBHt**] ' *«t 

Bfl • a 4 * 5 t # ^ & *J & • 

J*l li 12 • ffl a £ »J flfl 4& 41 H1...H5 • ^nm^Miig 
13 4£ fl! *f /ft # tfl ^ *B. WH1...WH5 #.^4*4* *|»J Dfl 
= WH1...WH5 4^^£jLli 14 • 

^fj-##r^t#^ ws t^*#>m^fe- 

^ifef II 10 t#tf S - «.ii.UtAft4l II 11 # 

*JjL^#-££, H1...H5 4L I«j #J W S M & i&it*&«l ' 

« M # i|. it *6 4| *f & •.#fSt*ii.3S.i6fl|^&«:^^^i 

15 * 

*> _L f*fr i£ ' fltffl P-UEP $kftm 4 m^^itit^^l* 

i] 5 m.7r>^i\tn 3 * m a&Vim 4 m^^^Mnm^-^ 

mt®-%L WS - ^Sfl^4|4ft «.J^ 32 • ^#tfl^&H£ 

*JS) t ' Iktt tfL^tS. (BR • #.^3*3* 

& * £ & **t 3= # » *f-m^«i^) M-fstTt^-ep^^LW 
Bfl Jtf t± *f • a ^ m -ft * F*1 £r #h # ^ * ta ^ & - m s| <|± 

# tb fl RL |t th • *<0i»]fc#ffl^*i.Bf . &. ft >7H t 
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.5- - &*A-8L*n ( 12 ) 

6$ • MPEG- 4 frl H1...H5 - mW-teQk&^M. 

$rJL% 34 t ' * £ .X. S £ ##?'j£-lti£3- MPEG-4 
tflfayt'A S • *» # »J S'J GOV lA^^A VOP M 4ft 4* - I'J 
VOP ^TF^-t-^H^-^^ - 

*» * # #1 i'J * #r l§I 2Mb (Resync) #12, « Ji'J * # 4Mb # & 

«.*n 30 > &&&&& 7t$L^m.m b ' i fj 4t *i $>j t - m 

M4#4| ■ N <fit4fcit ' £ X>J ^ ^^L-frgfl Jftte 

tf#- # # »J f] T - ® M 4ft fll 

• 30 — ; VOP infn^-g" 

^tb • ^iiit^^n 31 t t # -at it &-rr 

u t jl^ i=j • ta^^it^- « -r ' #*m i 

i ^iiit^^S, H 11 &)3&^ • ^.^i§ii.iti^^^# 
^J_£jL|i 34 t ' * £ J. S * ##*J*«iH..£ MPEG-4 
^^6d-flt7t3H • tf>i* > 4*3U£ffl RCPC » M1r&W 

*%3-M$k4f&-& % (de-puncturing) • & itb -ft iJL T ' & $. JX 
(mother code rate) S$Htl&%h • 
&#SH 4^o 5 ti«^r - fa^fltit^^f if^f 

1 # >ft t$ « . 4l * # & t as. - © itb ' &$Lftm*%*- 

#J » ffij ^ it sst m Bt w t # *I f& SI ■# • t Sfr # 2'J 

- 15- 



*-&.#.XJti4ffl t @ H ^^(CNS) A4«.4^(210X 297^*) 



583842 

A7 
B7 



JL > &WifLty ( 13 ) 



tit - 3£ 3. & S a ft ft #{j ^ #• .« # Sfc * A * £ FR * -J « 

^*if , ji£fflt^j*w*t'jBjR.it - « - a is ig ^ it # 

*l $2. II t ?'J * # £ # ' r*j ^ A * & * # St it # # & ft 

ffi -r ^ ' *#w«7F — ft5f#i-j3fi4L*fli . it t >ft a 

#J 4- g ^ #J *? #, # w ffl * [5] ^ jt ft $ # «ft . 

frm^fttt s-ti ti&3.^ & & mfrteSL's frit 



- 16- 

^*.*S-X-jli&ffi t H a £##-(CNS) A4^.48-(210x 297^*) 



583842 



% 090122097 ft4#J**fr* 



A8 
B8 
G8 
08 



3i 




i . 



2. 



3. 



4. 



-4* t jft 4L Jft # * - t£ t##u &#J.^ 

«. ffl * If! 60 « £ H # * 4| t* 5. ^ - & 60 4- & ^ f'J £P 
4- S fl it * 5t 1" bb * £ ' A 4£ tt *f & -ft 5. 4i *t * £ : 

*fr it: a t£ ^ m 60 t*£^ it mm^n m. & - m & 

4L 4- £ #J ffr 60 « t # Sfl 0 

i% & 88 ^ ^ t* ajj, t 41 ^ -fi # t& (marker) ft 60 5£ « >k 

*d t ft * *'J % ffl * 1 «4L^">*r'*t/St^^W^ifliilc. 

* £ 1" 3- fcbte«.# *t fe - g - ^ Q\ $T & 3. '}? — % — 

MteM&fr m w & • 

*» t it * # '1 l£ 9 * 3 4l & > *t^*)t«*afli* 

* ^ •§" ^ tb tetett £f ^ 60 f£ 9 - ^ »J S?^* - £ — ^ #J «P 
f^- 60 ft 'J? U%-J&-teM m 

M&fr m ^ ffr ° 

-.^5t£f&-i:£60£f& ' *t«i^-*t&«-ffid-#Jff 
^&'«Lffl*|SJtt**J£'»1ft**ft** ' « # 4- £ ^ #J £P 60 4- 

tetiteT n m • 
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41 ; «a 



* 4 * * « « # ^ IS] W « it ^ Ut ^ #fl|4L^ i ^ #j 



6. — WJI-jft H • t* t *tfl!L J.^ — - 

& k m & > & + & & & & 

JR. ft ' ffl « A * « 1* * ^ ISI W « it «1ft ^ Kfcfl|4Ltt 
S-'J? & fr® ^ 6$ t£ t 3ft. ■ 

« <P 4fr a «. ffl * is] # til J: ft ^ 46 4| ' f£ # g m ^ V? 



& ft ' ffl a A * * a t£ # * is] #j « £ ^ i£ $ ffi-i% z_ & 

*o t tt * #'J is, m % 6 js ^ m m u;«a 



ij 



#j t£ If # >7ft ° 
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A8 

D8 * 



* Mi «. * ' ffl a 4£ & its # # >A ; a a 

*» * tf * *'J f| ffl £ 7 3jj 4L Af fl* II • 

n ^ %% $ m, m - % & « *t a 

?&2£ • 
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